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&‘ About NRDC

NRDC .
MERE e mamEERP RS

» Founded in 1970
JXAZF-19704E
» Law, Science, Policy and People in defense of

the Earth
HIdyEeE. Blag. BURA AR =R Bk

» 4 Offices, 250 professionals
AN TR 2504 Tk N B
» 520,000 Members

432520,000% =
» Www.nrdc.org
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é“ Overview
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THE EARTH'S BEST DEFENSE

» Buildings have needs and impactsfar beyond energy new
construction best placeto influence

AR T SR AN I 8 H Bedi A B, Bt i s ge g ot

S A

» |n new construction, many actors need to participate, but
ESCOswill be only aniche player

TEERNTERZ S 5E, HEERSS SRR 2/
RN B —T7

» Success reguires a conscious market transformation
strategy
IR T A BRI T R T

» Success reguires a partnership between gover
the private sector

FINE T BUR AL AL S AR R




é‘ What are“ Green” Buildings?
.NRDC fhaz" srth" N2

Design and construction practicesthat significantly reduce or eliminate
the negative impact of buildings on the environment and occupantsin
five broad areas:

SV AN i T AE A D7 Th B B P B R BN B 55
AP B AL 50«
> Sugtainable site planning
2w RS9 c
> Safeguarding water and water efficiency

> PRIFIKARFITI K

» Energy efficiency and renewable ener gy
> BRI A] A B

» Conservation of materials and resour ces
> TAMEIEYR

» Indoor environmental quality

> FENAE =
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How We See Buildings
AT 2
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\NRDC What We Don't See
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é‘ Energy use & atmospheric emissions
.NRDC 1R 5 HEK

VHFEESE
65.2%[H] HL fE

15 F 4238 40-
45%LL _F ) —
NG

HE 432 40-
45% )R ==
(%N




&‘ 40-50% of all materials and wood use
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NRDC 35-40% of municipal solid waste
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700,000 hectares developed each year in China
b [E FEE T A T70 7 AL+ Hh

Forests and farmland are being replaced by
development

FRMAA FH IEAS T AT H 5 H
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Benefits of Green Building

L
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» Environmental Benefits ﬂ:if%&&iﬁ;ﬁ
» Reduce the impactsof natural resour ce consumption by 30-70%

R B SR R YRVE FE R 52 0 432> 30-70%

> Health and Safety Benefits @;5*5;‘?@%{%&
» Enhance occupant comfort and health

U 7 AT T B AR R K

N

» Community Benefits }JL_

» Minimizestrain on local infrastructure and improve qualityof life

Jil /DX A IR OB S T PR

» Economic Benefits géﬁ?%[ﬁ
> Productivity 3% & TYERER

» Reduced Operating Costs F&&iE4T 3%
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L ost Opportunities
R RIS

» New construction isthe best timeto capture benefits
of green building and transform the market

BT LRI 2 10 13 3R A% o A T 37 %5 2 ) B S AL
» |f opportunity ismissed initially, waste and damage
could goon for years

WER R AN, IRGE AN WK FFEL 2
» Marginal cost islowest
SE IS £ 32 B B AS B A1
» Opportunitiesfor integration can result in addj
benefits and eliminate extra costs

IS BIPL 2 ] RSN F

FTH BREAT i




Market Composition
NRDC N
TP A Ry

Industry-based Codes & Standards
Volontary & ctivities o _ Inwvoluntary Activities
. .r- o i - "'\-\.__ .
T Early Late T .
T Majority IMlajority T
e Early Tl
[hnovators . bdonters . Lagzards
2.5% 13.5% 4% LT 1 6%
I |
I |
12 5r.

| |
20 wr- ’l
Ilarket transformation programs try and reduce 50% penetration tirme from 20 yr. o to 12 vr. §
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Prereguisitesfor Market Transformation
T 3% BY I T H
Requiresthe presenceof: Z3k H 4%
> Standardsand Codes #r#EFIFETE
> Design & Construction Expertise & Fflii L &K
> Materialsand Equipment  #B R £
» Enforcement and Administration
oo 1) S it A1 A P

» Meansto go beyond Code
R BRI VO ) T B

“A chain breaks at itsweakest link”




Transforming the New Construction Market
R A

» Step 1. Energy Efficient Building
Demonstrations

e T | N = N O ixa

12 THRERSTE

» Step 2. Technical development of standards

520 WERTORITX

» Step 3: Develop “early adopter” incentive
programs

3 Ml BRER

1prER" I EIYE




oA

NRDC Transformingthe New Construction Market

» Step 4. Training for building sector and code
officials

%40 BlEFAT I NEI 75 T/ERE R
» Step 5. Implementation and Enfor cement
o 50 AR TIAT

» Step 6. Increase stringency of/go beyond the
codes

o RN TR i sy 255 RTES




é‘ Role of ESCOsin New Construction
NRDC  ReRARS A FIFEF N L IMIER

» Historically, ESCOs are not well suited for new construction
mar ket

st b, BRUEARSS A E SHER AL
» Not connected with normal decision makers (owners vs. occupants)
HEERwRE QLESHP) BEBKR
» Performance contracting not appropriate
ANEE KAt E R
> No basdline
KA S %R
» ESCOstoo small & poorly capitalized for most projects
e IR S A TR/, EAHMERTTAZERTIME
» Energy too narrow: need to develop BUSCOs (Buildin
to meet green building needs

NIRRT . FEBOLEFRSG A7, Lkt
» Can play nicherolein aspects of market transfor
v E B AL HEZN T J

me
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4 Building Demonstrations

» Involvelnnovators ﬁ[l%f%%%'—ﬁ
> Show the possible &7~ A BE Y
» Design Iﬁﬂ‘
» Technology YN
» Showcase new materials

TN BT AL L
> Demonstrate new constr uction techniques
N R BOR
» Provideresearch opportunity

Rt L=
» Build political will
L AT R
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\NRDC Attributes of Good Demonstrations
BRI e =P S

» Sufficiently large with good diver sity

MR R, B BRI 2R

» Well documented

T 58 38 B ST
» Demonstrate multiple objectives, Innovation isrewarded
NVLZ B H B, RpEIHT
» Comprehensive support technically and financially
SR B 4 T SCRF
» Coupled with incentive programs £FE U T &
> Administrative & F
» Technical FiA
> Financial

» Lessonslearned areincorporated into Standard and
Implementation process

2o 3 B A N PRERRIYE ) SE R




‘5 : Standar ds Development
~NRDC phptpaind

An

» All facets of the market should be involved

N &EATGER NS
» Technical AND political process

FEARFATBUL R
» Could take years: slow development, fast implementation

M RETR ERZE: RIEFE. PRELE

» Involves measured data and professional judgm

AR5 S FA) R AR b A B




‘5 \ Standar ds Development
.NRDC ety

AN4EE

» Balancetechnical potential, economic factors, design and
construction capability

TR ) ABFRE . e R LA )
» Should involve wide range of stakeholders
NARN ST 225
» Shanghai could set second tier of standardsto
complement Transition Zone

RTINS T BovndE s DAgh sead I X AR ifE

> For thefirst set of standards, it’s better to have
savings and 90% implementation than 90%
10% implementation

WA E, 30 A 2K HE10%
, WANE E KT 5890% 11 R 5Lt 10%

.




Shanghail Based Standards

»
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RPRF A

» Beginswith Transtion Zone standard

/i

- BT

X Pk

» Shanghai isaleader, can go beyond
iRk, HEe)) B

» |mprove energy-saving features

BUE T RN

» Add water efficiency, materialsand | EQ consider ations

MK FRL. 3 PR R I P 25

» Promulgate with 2"d more stringent tier

55

BN RS ) 5

5 P BObm o3 [ A A
» | mprove economic and social development

ATt K /K-
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THE EARTH’S BEST DEFENSE

“Early Adopter” Programs
LR R BRAEE ) R

» Largescalefield demonstration of standards

ﬁﬂﬁé

A SEHBRR 7S YT

» Primesthe market for design capability and

materia

savallablllt

T S s e v jJ M RHE 2

> “onth

ejob” tralnlng for codemspectors

X RRYE SE A B AT AEER B
> Programs must be administered and delivered

IR T S AT B BRAN B
» | nfrastructure must beready to go when pr
launched

KT FRI, FREFAF L IMBNNL

» Could

A BUR AR Y R4 T

be done either by government or p
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\NRDC “Early Adopter” Programs
“ . /:\‘ }‘l{ ‘ */]? {fg%w 7:7 7%
» Excdlent candidate for incentives
5 I B BURN 5

» Financial: Partial payment of marginal costs
WA AR 9322 B A

» Administrative: Expedited permit review; increased
density allowances
BEL: INIRVPRIUEE L. RUFIG A SIE E

» Technical: Design assistance; computer modeling
AR Wt 3CRF. THEANUEL.

» Incentiveswill be most effective coming from th
entity (Utility or Government)

KREEZSAE (R AR BBUGD U




é‘ Code Implementation
.NRDC ALY ) SE it

» Movefrom a standard to a code

MARERI ALV 1L

» A standard isa performance level

— YA - N a =1 Mo
PR E— MR REIK
» A codeisalegal requirement to meet that level of performance

MTER A T SEPLHE RE K- HVE A €

» Entireindustry must be awar e of standard: Designers, builders,

Industry
AN RO FABEARAE: BT B
P i BT

» Training at all levelsrequired
RSN IR LT

» Requiressupport materials and toolsto be developed

TEORIF AR B A RN A,




m Code | mplementation

-NRDC FEYE ) S it
> Enforcement and admlnlstratlon mechanisms must be
developed

WS S ST 558 Tl| S Ttk R0 A8 BEATL
» Enforcement isessential, otherwise standardswon’t be taken
seriously and potential benefitswill be lost

T EREE, HUFERSERER. HAZH
WEER

» Enforcing officials or agents must be well-trained and well
paid
AT E B A N 42045 31 78 70 B I R0 32 B4l
» Easier to bribethan comply

WS EE AT R EE A &
» Should befinancially self-supporting

ALY H 25 B A2
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Code | mplementation

ARV H 5K it

Could be done by existing inspectors

A LA R E N BT

> Morewill haveto be hired

KARAEIEEZ A G
Could be done by privatefirms
A HANE A~ m] AT

Can not have any tiesto development or construction firms

AFE IR B 2~ m AT B R

Political will needed to charge developersfor cost of in

AT BRI 0 PR R 25 9

Goes against trend to downsize gover nment

5 45 5

4 il 15 T8 T S
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Going Beyond Standards: Market Transfor mation

B RE: T

» Mandatory Codes. “If you built it any wor se, it would be

Illegal”

SRAENE R : IR 5 T IS Bk (58

7, WEARR"

» Industry collabor atives: voluntary market-based

standards

WAEE, BIERE

15 RIPRIE

T

> Labeling FRiH

> I ncentive programs Ui &
> Procurement programs S 5 &
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THE EARTH’S BEST DEFENSE

Going Beyond Standards: Market Transfor mation

B RE: T

» Mandatory Codes. “If you built it any wor se, it would be

Illegal”

SRAENE R : IR 5 T IS Bk (58

7, WEARR"

» Industry collabor atives: voluntary market-based

standards

WAEE, BIERE

15 RIPRIE
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> Labeling FRiH

> I ncentive programs Ui &
> Procurement programs S 5 &
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N Industry Collabor atives

RDC NS

» Groupsof manufacturersand producers

G R AT AE P R AR

» Can include other members

A A5 R
» Can develop labels
A T & R iR

» Can develop consensus performance standards

FIJ J Eﬁﬁi/ \T//\ EI/J f AH&* i

» Can beasub-group of alarger mdustry

A LAt — AN KA 43325




é‘ Industry Support for Market Transfor mation
-NRDC b w17 B 7 <

> Broad based industry groups can help support market

transformation
Stz WL S AR T B SC R T I AR B

» Shanghai should form alocal “green building council”
NI A SRR TS
» NRDC and otherswould be willing to assist
NRDCEHHA R ERUEH B .
» Cooperation will create a bigger “pie”
SRR AIE" KERE
» Companies can learn from each other and grow n
o FE) A R AR S IR R E R
» Asmarket grows can compete for new busin

fEE T K SRl 55

> U S. Green Building Council isa model
= [F 2k A i i & 08— ML

—F'
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\NRDC U.S. Green Building Council Member ship
' = = y =: Viray /N
MERE T REB R R 2 5

Product Manufacturers FE A PR R
Building Control and Service Contractors

P4 SR 55 AR AL R
Utility Companies FH, ) /8 F]
Real Estate Owners, Managers, Users, M=, 2 A, H
Professional Societies% M/ i<

Environmental Organizations INE LR LA

Federal, State and L ocal Governments B8 M« Hu 7 BUR
Professional Firms &M/ H]

Contractors, Builders AR EIF A A
Financial (Lenders, Insurers, Others)

SR (AT BREAT] . HE)
Universities and Resear ch Institutes X XTI

VvV VYV

VVYVY V VY VY
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U.S. Green Building Council

—

H o O P

APk

> Theorganization’s purposeisto:

ZAHZH

P2

»Integrate building industry sectors

LN
»Lead market transfor mation

NS I e

»Educate ownersand practitioners

27 YINb

> Developer and administrator of the LEED™
Building Rating System

434 5 PP AS 15 RLEED ™I R Al

\

N PN
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NRDC Technical Overview of LEED

L EED ™ AR M

» Whole-building approach encourages and guides a
collabor ative, integrated design and construction Pr OCess
RRE SIS S UME. S B M

TiIkE
» Optimizes environmental and economic factors

AR 5 L5 R &=
> Four levels of certification 4N NIEEEZR
» LEED Certified (LEEDIAIFZ)  40-50% 43
» Silver Level (41%%) 51-60% 43
» Gold Level (&40 61-80%
» Platinum Level (B4&2%) > 81%
(B A REiL 369
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Proportion of Market Attaining

Law
Breakers

Where LEED Fitsin the Market
L EEDTH 37 47

Green Building Markets 22:%1

ot Green Standards =———b

T3

Inovators
Risk
Takers

BHE
N@%ﬁ%l



é‘ Build BUSCOsto Support Market Transfor mation
_NRDC @ HEFARS A SR A

» Need to leapfrogto BUILDING SERVICES COMPANIES
(BUSCOs) for the 21% Century
a2t iRk R # AR S "] (BUSCO) .

» ESCOsare 1980sinstitutions
REVE R 55 2 7] J2 201H: 22 80FEAR I LA

» Buildings’ cost centers, needs and impacts are far morediverse

FIEA L, TSR 2 T04 s

» Green buildingsarethefuture

i@ﬁ%’ﬁmﬂi%ﬁ#}

» Will need delivery infrastructureto meet market demand
created by regulations and incentives

ﬁﬂg %ﬁ@ﬂﬁ% RIFEAHIA, DL e i e AT

» Broad Skl|| sets needed: design, engineering, m
) ZHIBRE: Wit TR, 4897,
» Energy, water, materials, landscape, |EQ

AEVR. 7K. MEL HB. ERNERE
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NRDC Labeling FR1R

THE

» Can confirm compliance with a performance requirement
specified in a code or standard

A] DA AT 2 FE Y0 BAR AE R E ) R R oK
» |simportant aid to ensuring compliance

y i N E R e

» Energy performance of windows and equipment

& A & 1 Re FE T Re

» Giveinformation to decisson makersand the public

[A] PSR A A AR S B
» Can beused to award incentives

] H T8 73U




Energy Labels
NRDC FREARIA

THE EARTH’S BEST DEFENSE

World's Best
Window Co.

Millganium 2000 Catemen
CIF D0 LE]

Ll el Fearsen L l.'lll-: IE,
-.|.r|:l e F = Sl Gl Caiiegd

eyl ol i
Fusey Cmrvd

cermren § ENERGY Performance

v ey sl b R e s p | homp pd Diriy

v i S o matn, Ll D TI AYET 6 el W R b
e B g

32 &= 45 = 58
31 45 60

W il fidide Pl Frow i 0k & aobde W Faei e o e
v o] pem e, NERD Gl o e bl B o Pl i o) s il
sl oy, el e e WL
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frfET

Procurement Programs
SLAPIES

» Exercise of market power

1371 &

» Benchmarked on voluntary labels or
standardsthat go beyond the market

FEME

= V1

AR TR B EAR R e AR

» Can bebased on certain attributes: e.g.
recycled content

CIE-S=

gL

- ﬁﬂ: ﬁ:/_:
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Procurement Programs
KW 7 %

» Based on economic & performance benefits

FTLPTAVERE R m

» Lifecycle performanceinstead of first cost

A R SAPE R T AR — IR PE SR A

» |nternalize pollution and damage costs

{5 G E AN

e

» Give preferenceto energy efficient or
environmentally superior products or servi

25T 719 Be B ORAN H P i AR 95 D0 26 A

» Perfor mance contr act

> Recycled paper 44K

ing ERES A
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Procurement Programs
NRDC ’

N PSS

» Shanghai should require all gover nment and
gover nment supported buildingsto be green

N EOR BT UM AT BUR S RF HIEE A
AR 2R IR

-

» Government should provideincentivesfor large
developersto do the same

BUR MU K I A 1

R




QI%D | ncentives (7%’? /?jJ
g Bnnus given to encour age certain actions
B LT B R )
» Can be monetary or non-monetary
AJ DA B M sl R B P Y
»Development density bonus
T B 22 il
» Expedited permit review and plan approval
IR AT IR R R B L A
» Based on performance as verified by a standard or label
STl R IR B I fRE
» Can be based on needs of incentive provider
A TR PR AL B 75 22
» Can also be demonstrated by applicant
n] 1 B iE 3% 1 H
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nclusions
“NRDC conclus
/nlﬁ
» Buildings arekey to social, economic and environmental

development

FEHN TS, &5 MRERERREE,

» Problemsrequire comprehensive solution: Green
Buildings

A 0] TR B A AR T R SREEN
» Government and private sector can work together to
make this happen

BUR A AP 5 A] L [F] SEELIX — H
» Regulatory push combined with market pull is
power ful than either by itself

WEHER 5T f 3L F/E A b H A —Ti e
bnﬁﬁ




{3& Next Steps
.NRDC A JE ) TAE

» Market transformation plan should be developed
N 58 T e B O 5=

» Should involve gover nment and private sector
stakeholders

N BURFTAE R4 ME 2
» Resour ces also must be allocated
WAL £ B YR
» A plan without resourcesisworse than no plan
WA IR T R AR/ 7 R E R
» Set full implementation target for key ev
World Expo

A B EL B ) E 4

S H Ax: 20104F
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| mproved Shanghai Standard
AL b B E

> Should add moreinsulation to r oof

IRy ]
»K=06forD=30andK =04for D =25
» Better comfort for top floor tenants

A TIZ P S B R B a7 &
» Not expensive and is cost-effective

o A R L RA A

» Increase window reguirements

18 TN B R ZE R

» Requiretesting and labeling of windows

RN B AT IR R A AR IR

» Being proposed in context of cooling zone

CL & WUAE P 7 R AR R




Second-Tier of Standard

5~ B

» Increased requirementswith a delayed implementation
date (2006)

95 L5 Isf- i (20064 ) S i 1= ) — JE 225K
» Roof: K-value between 04. & 0.5
B K=0.4-0.5
» Walls: K-valuebetween 0.6 & 1.0
BE4A: K=0.6-1.0
» Windows. U-value between2.5 & 3.2; Shading
coefficient between 0.35 & 0.55

& U=25-3.2 EPH%%1=0.35-0.55
» Based on economic cost-effectiveness analysis
TR m i
> Givesmarket timetoadjust #5137 B 153
> Producers &4 7= i
> Builders 23R 7




Sustainable Sites

= /o= = .4 N
A FF e St
» Erosion & sediment control (PR)
1= S AR FE
Site selection
ek
Urban redevelopment

ST P T

Brownfield redevelopment

LT &

Alternative transportation
HEEA'Sii
» Reduced sitedisturbance

Jik /D 3o S ik 5

» Stormwater management
7K & B

» Landscape & exterior design to reduce heat islan

E e %x&fﬁﬁf@ﬁ’%ﬂ%“ﬁuﬁ

» Light pollution reduction

A\

Y VvV
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.NRDC Water Efficiency 7K

» Water efficient landscaping

e R KRR

> Innovative wastewater tec

St

nnologies

G138 B R IK AR 5

» Water usereduction
kb FH K &=




é‘ Energy & Atmosphere
NRDC Aedi 5 IS

\
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» Fundamental building commissioning (PR)
EIFFA RGBT IR

> Meet ASHRAE/IES 90.1-1999 (PR)

& ASHRAE/IES 90.1-1999

Eliminate CFCs (PR) /I%' I%%ﬁﬂ 5

Exceed ASHRAE/IES 90.1-1999 by 20-60%
HiTASHRAE/IES 90.1-1999: 20-60%

Use of alternative or renewable energy
fait A ] AT AR RE TR
Additional commissioning ' REERIELT;
Eliminate HCFCsand Halons /Ié,l' E%%%J’Kié
M easurement and verification fa %6 Fl 2 #%
Green power contract Zx 0 HS, 7175 [H]

vV VvV

A\
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Materials and Resources

MEHS BEIR

» Storage & collection of recyclables(PR)

] B ) B Al A7 S WS

> Bwldmgreuseiiﬁﬁ : 5F|J
» Construction waste management

el hi&’é“}ﬁ
> Resourcereuse ﬁ—ﬁﬁj
» Useof materialswith recycled content

it 2 AL Bt R A R

» Useof local/regional materials

i F = bk}

> Rapldlyrenewable materials

{3 A A
A A4

Certified wood TAIE
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Indoor Environmental Qualit
NRDC g

= WIS =

> 75 /& ASHRAE 62-1999 [ Z 3K (PR)

» Control environmental tobacco smoke (PR) T”E%H% Ij\] %U(
» CO2 monitoring — A k. M

> Ventilation effectiveness (ASHRAE 129) A X X
» Construction |AQ Management Plan

ERNENT IR EH TR

> Low-emitting materials {4 & 1354 B

» Indoor chemical and pollutant sour ce control
= WAL R G 45

» Controllability of systems ?é LEI/J_H% f

» Thermal comfort ,mﬁj’Lf

» Daylight & views H SR IG I

lH




